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L
imb regeneration, as seen in amphibians, might not be as far 
from humanly possible as once thought. On   page 433  , Morrison 
et al. show that the regeneration of newt limbs hinges on the 
activation of muscle satellite cells—the same sort of stem cells that help 
to heal our own injured muscles.
Unlike the mammalian version, newt satellite cells are separated 
from muscle fi  bers by a basement membrane. As their existence had not 
been proved until now, scientists thought that regeneration was fueled 
by the breakdown and dedifferentiation of multinucleated muscle fi  bers 
A newt myoﬁ  ber contains a satellite cell (green) that is encap-
sulated by the basement membrane (red).
A newt myoﬁ  ber contains a satellite cell (green) that is encap-
sulated by the basement membrane (red).
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N
ot all export-competent mRNA is 
actually sent out of the nucleus to the 
cytoplasm, where it can be translated. 
On   page 373  , Schmidt et al. present evidence 
that a large percentage of spliced, mature mRNA 
is retained in nuclear speckles.
The authors tracked the position of mature 
mRNAs in live cells using the bimolecular 
fl   uorescence complementation assay. In the 
authors’ system, only transcripts that were bound 
to both the Y14 splicing factor and the NXF1 
export factor produced a fl  uorescent signal, thus 
indicating specifi  cally mRNAs that are spliced 
and ready for export. These complexes resided 
mostly within and around SC35-containing 
nuclear speckles, which are thought to be sites 
of RNA splicing.
Although already bound to at least part 
of the export machinery, roughly half of the 
mature spliced messages were nonetheless 
retained in speckles for hours, as shown by 
FRAP and FLIP analyses. The addition of ATP 
to permeabilized cells depleted the immobile 
fraction from the speckles.
The fi  ndings suggest that speckles prevent 
the export of otherwise fully processed mRNAs 
until an energy-requiring cellular signal releases 
them. Export, in addition to transcription and 
translation, is thus a regulated step controlling 
the levels of a given protein. The authors would 
now like to follow individual RNA species 
to determine what sorts of signals might be 
involved and whether such signals are general 
or message specifi  c. 
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C
ells adjust to cope with long-term stress, according to Bridges 
et al. (  page 395  ), but the adjustments make them ultrasensitive to 
a second stress. The timing of subsequent insults might explain the 
variation seen in the onset of a variety of diseases.
One disease with a highly variable age of onset is interstitial lung 
disease (ILD), which can be caused by mutations in the gene for the SP-C 
lung surfactant protein. The SP-C exon4 mutant version accumulates as a mis-
folded protein in the ER. Using this mutation to study the ER unfolded pro-
tein response (UPR), Bridges et al. discovered that cells deal with chronic 
stress and acute problems much differently.
Acute UPR activation causes cells to slow general translation, make more 
chaperones, and up-regulate the proteosome to alleviate ER stress. But the au-
thors found none of these responses in cell lines that stably expressed SP-C exon4. 
Instead, cells prevented their own death by up-regulating the NF-κB pathway.
Although the cells survived, the attenuation of the UPR was detri-
mental to their reaction to secondary insults. When also infected with the 
respiratory syncytial virus (RSV), cells expressing SP-C exon4 died, whereas 
infected cells expressing normal SP-C survived. The authors propose that 
mutant cells max out their proteosome capacity to degrade SP-C exon4, and 
the extra load from the virus tips them over the edge.
Some ILD patients are also infected with RSV or inﬂ   uenza virus. 
Variability in the onset of this and many other diseases might thus be 
explained by the timing and severity of later insults, including various 
pathogenic infections. 
Viral infection kills (red) cells that have adapted to the expression of a misfolded 
protein (right).
Viral infection kills (red) cells that have adapted to the expression of a misfolded 
protein (right).
into a proliferating multipotent cell mass—something mammalian muscle fi  bers cannot generate.
Dedifferentiated fi  bers might indeed contribute to regeneration. But, in the new report, all of the cells from the 
newt limb stump that proliferated in vitro derived from satellite cells. Labeled cultured satellite cells injected before 
limb amputation also contributed to various nonmuscle tissues of regenerating limbs, including the epidermis and 
cartilage. Whether they do so without prior in vitro expansion is the diffi  cult fi  nal step that remains to be shown.
As mammalian satellite cells are also activated by wounding, amphibian limb regeneration now appears 
to be more similar to human repair systems. The trick now will be to fi  gure out how to instruct our own 
satellite cells to repair and regenerate more tissues than just muscle. 
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